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Circumstellar & Interstellar dust




Old stars have young dust. ..




Asymptotic Giant Branch stars
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Schematic view of an AGB star
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Dusty winds

O-rich AGB
stars

(Bedijn 1987)
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Crystallization of silicates
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What do we know about SN dust?

Kepler's Supernova Remnant = SN 1604
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.mid-life in the ISM. ..
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.and younyg stars have old dust
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Crystalline silicate band strength

Disks & Crystallization (in evolved
stars)
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Spatial variations
within

protoplanetary .
disk Z "‘\

1.0 4 |
0.5 |- /\ i
-1 ] F o1 4
HD 163296 s HD 163296 ]
R e }
Z1.0F ]
z !
a L
= B
2os5t =
E n
& | i
HD 144432 i HD 144432
0.0 ‘ .
10 A 2 __ ]
van Boekel et al. (2004) os | | [ ]
1 HD 142527 | [ © HD 142527 |
| L L L | L L i | L 1 1 M | L L L | L i
0.0 =5 10 12 8 10 12
Wavelength (um) Wavelength (um)

Mid-IR Spectra of Inner and Outer Discs Around Three Young Stars

ESO PR Photo 32b/04 (24 November 2004) © European Southern Observatory



Dusty galaxies
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Dust masses In the far-IR/submm

(J200:0)
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Dust at z=6.42
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Dust at high redshift

Z~6 quasar host
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The physical model for AGN

Type 1 (quasar)
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Spectral Energy Distributions
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Silicates In AGN: typically only
optical depth, emission & absorption
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A case of extreme emission: host
galaxy hardly detected
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Extreme silicate emission
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Odd mineralogies: NGC 1068
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Odd mineralogies: gehlenite (Al-Ca-
silicates) iIn NGC 10687
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Odd mineralogies: SIC in NGC

10687
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Odd mineralogies: Porous silicates
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Porosity shifts & weakens 10 micron
feature
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DEC Offset [arcsec]

Spatial variations in NGC 1068
silicate: grain sizes
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Starburst galaxies: crystallinity
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Further reading

* A&A special issue on Herschel results: Volume
518, 2010

* Astromineralogy, lecture notes in physics 815,
ed. Thomas Henning: chapter 2 & 3
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